Background. Postgraduate training in general practice aims to develop clinical competence. However, little is known about its effect on trainees' development of competence. Objective. Our aim was to investigate whether 3 years of postgraduate training in general practice leads to a higher level of knowledge than 2 years training while maintaining the same structure and educational objectives.
Introduction
Postgraduate training in general practice shows considerable variation in duration and content, even between countries with comparable health care systems. [1] [2] [3] [4] [5] [6] [7] Although it has been demonstrated that GPs with postgraduate training provide high quality and costeffective care 3 and, moreover, perform better during their career than those who did not receive such training, 8 the effect of postgraduate training on development of competence of trainees has only been evaluated rarely. 9, 10 One study into postgraduate training for psychiatrists demonstrated incremental growth in competence during their 3-year programme. 10 Yet, insight into the change in trainees' competence over time is valuable to evaluate postgraduate training. This is the focus of the study presented here. We investigated the effect of the extension of a postgraduate training programme in general practice on the acquisition of knowledge.
The content of postgraduate training in The Netherlands is based on the basic job description for the GP. 11 The curriculum has a clearly outlined structure, being composed of three blocks of equal length, each with specified learning objectives (see Box 1) . 12 The first and third block are reserved for practical training in a general practice, whereas the second block is dedicated to rotations through hospitals, nursing homes and mental health institutions. This block is placed deliberately after the first to ensure that this training is perceived as a learning environment for a GP trainee rather than a specialist (hospital) training. The learning objectives of the first block are to gain knowledge, skills and attitudes in the field of general practice with emphasis on common complaints, disorders and problems. The goal of the second block is the acquisition of additional knowledge and skills relevant to general practice that cannot be learned satisfactorily in general practice itself. Finally, in the third block, trainees have to integrate their new knowledge and skills into their activities as a GP with emphasis on management of complex situations such as preventive and continuous care. They also have to prepare themselves for independent practice. In addition to the practical training, trainees meet 1 day per week for education in theory and for reflection, and a half-day per week is reserved for self-directed learning.
Since the introduction in 1974 of compulsory postgraduate training in general practice in The Netherlands, there has been discussion about the content, structure and duration of its curriculum. 12 The curriculum was extended from 2 to 3 years in 1994. The consequence of this extension was a change in the duration of the three blocks. In the 2-year curriculum, each block took 8 months. In the current 3-year curriculum, each block takes 1 year. An argument for the extension of the curriculum was the assumption that the educational objectives of the training could not be achieved adequately in 2 years. A 3-year curriculum should lead to a higher level of competence. This hypothesis is tested in our study, at least for knowledge. Research has shown that knowledge is core to any kind of clinical competence and that written test performance is predictive of performance in daily practice. 9, [13] [14] [15] [16] [17] [18] [19] We compared the growth in knowledge of trainees involved in the 2-year and 3-year curricula and we tested whether there was a difference in level of knowledge between the curricula at completion of training.
For this comparison, we have used longitudinally assembled assessment data of the 2-year and the 3-year training. Our assessment instrument was a written test that measures overall general practice knowledge relevant to daily practice.
Methods

Subjects
All trainees who received the regular 2-year curriculum in the years 1992-1996 and the regular 3-year curriculum in the years 1994-1999 were included in the study.
Instrument
The test of knowledge in our study has a progress-testing format, so that the test reflects the cognitive final objectives of the curriculum. 20, 21 These tests are administered periodically to all Dutch trainees in general practice at fixed intervals during their training to monitor progress. Naturally, a different test is used on every occasion. Each individual trainee will therefore be assessed a number of times and will demonstrate growth of knowledge as a function of training time. Since 1992, equivalent tests are constructed according to a blueprint, so that the content of each test contains a representative sample of the domain of general practice knowledge. 9 The (multidimensional) blueprint is based on the basic job description of GPs. 11 Items are classified according to the International Classification of Primary Care (ICPC) 22 and four additional dimensions (age of patient, aspects of consultation, urgency of the problem and course of illness). Each test consists of 160 items. All items are embedded in vignettes representing general practice situations to increase their relevance to daily practice and assessment of crucial knowledge instead of knowledge of trivial facts. The response format is of the true-false-don't know type. An example is shown in Box 2. A national test committee critically reviews the content and wording of all items. To discourage guessing, a score is calculated as the sum of the correct minus incorrect answers (formula scoring) and is expressed as a percentage of the maximum score. The reliability (Cronbach's alpha) of the knowledge tests used in this study varied from 0.61 to 0.76. The tests did not become more reliable over the years. These are satisfactory reliabilities, particularly for the interpretation of group results such as is used in this study.
Procedure and analysis
A retrospective design was adopted. From 1992 to 1996, the test was administered to all Dutch trainees three times per year at fixed times. For practical reasons, the frequency has changed from three times to twice a year since 1996. Test results were used for formative purposes. For both curricula, we collected all available individual test scores and used these to calculate the average test score per training period. This mixed longitudinal design is considered an optimal design for the measurement of change over time. 23 As scores were sampled from different training cohorts, each average test score was composed of scores of different tests. In this way, potential differences in difficulty between tests were averaged. This was particularly important because no further actions were taken to standardize the test difficulties over the years. In the 2-year curriculum, the average scores of six training periods were calculated (six training periods × 4 months = 24 months).
In the 3-year curriculum, the test was not administered in the ninth training period (nine training periods × 4 months = 36 months). Therefore, the average scores of eight training periods were calculated. As a consequence, the level of knowledge at the very end of the 3-year curriculum was not measured. For the 2-year and 3-year curricula, the mean test scores and 95% confidence intervals (CIs) were calculated per training period. Statistical difference was inferred from non-overlapping 95% CIs.
Results
In total we collected 11 952 test scores, obtained from 3682 different trainees (1563 of the 2-year curriculum and 2119 of the 3-year curriculum). The number of test scores per training period varied between 64 and 1849, and the number of tests used to calculate the average score per training period varied between six and 13. The mean test scores with 95% CIs of the 2-and 3-year curricula are presented for each training period in Table 1 and Figure 1 .
For both curricula, the entrance level of knowledge was similar, and the greatest acquisition of knowledge occurred in the first 8 months of training. This acquisition was significantly greater for the 3-year curriculum. Thereafter, the level of knowledge in the 2-year curriculum increased less rapidly but continuously, with a spurt towards the end of the curriculum. The growth increment was significant after each training period, except for periods 4 and 5. The fourth training period covered the last 4 months of the second block, and in the fifth period trainees started their third block. In the 3-year curriculum, the number of trainees in the third and sixth training period was rather small in comparison with the other training periods. Following a rapid increase, the acquisition of knowledge levelled off after training period 2 and increased rather slowly up to and including training period 7 to show again a rapid growth in training period 8. While the level of knowledge increased significantly between training periods 2 and 5, in training period 5 and between training periods 5 and 8, this increase was rather small, especially in training periods 6 and 7. Training period 6 covered the last 4 months of the second block, and in the seventh training period trainees started their third block.
BOX 2 Example of two vignette-based items
Mr Van Bragten, aged 38 years, visits his GP. He is suffering from increasing deafness and buzzing in his right ear. The symptoms are not preceded by a common cold. Examination of the ear, nose and throat area does not reveal any abnormalities. Audiometry objectifies the deafness. The GP decides to refer Mr Van Bragten to the ENT specialist because she suspects an acoustic neurinoma. After 1 year of training (training period 3) and after 2 years of training (training period 6), both curricula showed comparable levels of knowledge. Finally, the level at the last measurement of the 3-year curriculum (30 months training) was significantly higher than at the end of the 2-year curriculum (24 months training): 55.8% versus 52.8%.
Discussion
This study tested the assumption that a 3-year postgraduate training programme in general practice would lead to a higher competence level than a 2-year programme. Competence was assessed by written progress testing of general practice knowledge embedded in real life situations. Our results show that the overall level of knowledge with the 3-year curriculum is higher after 2.5 years training than with the 2-year curriculum after 2 years training. The difference (3%) is statistically significant and in our view meaningful when compared with a total increase in knowledge of 15% in the 2-year curriculum and when compared with the average standard deviation of scores (10%). A 3% gain is about one-third of the standard deviation of scores. The difference would probably have been larger if a real end measurement of the 3-year curriculum had been available.
The study was conducted to provide insight not only into the level of knowledge at the end point of both curricula but also into the acquisition of knowledge during training. The results with the 2-year curriculum show a continuous growth of knowledge with a spurt at the beginning and at the end of the training programme and a levelling off at the end of the second block and the 
FIGURE 1 Mean correct minus incorrect scores as a percentage of the total and 95% CIs per training period and per curriculum
beginning of the third block. The pattern for the 3-year curriculum is comparable with that of the 2-year curriculum with respect to the greatest acquisition of knowledge at the beginning and towards the end of the training programme, and the rather continuous, but less rapid, increase during the rest of the training time. However, it is different in the duration of the period of smaller increase (20 months in the 3-year curriculum versus 12 months in the 2-year curriculum), and in the indication of a decline in knowledge in training period 6. However, due to the low number of trainees in this training period, this finding has to be interpreted carefully.
In both curricula, most stagnation in growth occurs at the end of the second block, in which trainees rotate through hospitals, nursing homes and mental health institutions, and at the start of the third block, where they return to training in general practice. The stagnation at the end of the second block can be explained by (i) a lack of acquisition of new general practice knowledge; (ii) a lack of assimilation of this new knowledge due to a learning environment in which it is not needed; and (iii) a loss of acquired general practice knowledge because there is no need for this knowledge to be used. All three explanations seem possible. It does not necessarily indicate that trainees do not acquire new knowledge and skills. Perhaps other knowledge, not measured by the test of this study, is acquired in this period or the acquisition of skills is more pronounced. Because the only insight we have into the contribution of the second block to the development of competence of trainees is the results of this study, further research into the second block is necessary. This research should aim to determine the nature and extent of its contribution to the development of competence of trainees and to the efficacy of the training as a whole. The stagnation in growth at the start of the third block is harder to explain. Perhaps trainees need time to become accustomed to their new learning environment or they make up for what they have missed.
When we compare the results of this study with those of a similar study into the growth of knowledge in medical school, we see that the level of knowledge at the start of postgraduate training approximates the level at the end of medical school (38% versus 40%). 24 At the end of postgraduate training, the level of knowledge has increased by 15% in the 2-year curriculum and by 18% in the 3-year curriculum. In our view, 15 this a considerable increase in comparison with the increase of 36% found in undergraduate medical training across 6 years.
To our knowledge, this is the first study into the growth of knowledge during postgraduate training in general practice. Although a controlled research design would give the best evidence, 25, 26 such a design is impossible when complete curricula are compared. In our study, we have aimed at the best available evidence by collecting over the years a large number of test scores for both curricula. Even with this design, some methodological shortcomings remain. Firstly, the two curricula were in place at different times. Although educational objectives and the structure of the curricula remained the same, changes in content of the training programme seem inevitable due to new developments in the perception of good general practice and education. This drawback has been solved to some extent by the fact that each knowledge test is composed of recent knowledge supported by recent literature. Another time order effect could be due to changes in quality across trainee cohorts starting postgraduate training (e.g. changes in high school or in gender representation). This may influence learning styles and development of competence. As shown in our study, it did not influence the level of knowledge at the start of postgraduate training. Secondly, the two curricula would have been more adequately compared when the assessment of the trainees of the 2-year curriculum was continued in their first year after completing their postgraduate training. By doing so, the effect of expiration of time without structured education on the development of knowledge could have been examined. Despite these shortcomings, this study has provided some insight into the effect of postgraduate training in general practice on the development of knowledge over time.
In conclusion, the extension of the 2-year postgraduate training by 1 year, while maintaining the same structure and educational objectives, leads to a higher level of general practice knowledge. In the 2-year and in the 3-year curriculum, most acquisition of knowledge occurs in the first 8 months of training and towards the end of training. Both curricula show the largest stagnation in growth at the end of the second block. This finding questions the impact of training in hospitals, nursing homes and mental health institutions on the development of competence of trainees in general practice and on the efficacy of the training as a whole. Further research into these aspects is needed before more firm conclusions can be drawn.
